General Disclaimer 


One or more of the Following Statements may affect this Document 


• This document has been reproduced from the best copy furnished by the 
organizational source. It is being released in the interest of making available as 
much information as possible. 


• This document may contain data, which exceeds the sheet parameters. It was 
furnished in this condition by the organizational source and is the best copy 
available. 


• This document may contain tone-on-tone or color graphs, charts and/or pictures, 
which have been reproduced in black and white. 


• This document is paginated as submitted by the original source. 


• Portions of this document are not fully legible due to the historical nature of some 
of the material. However, it is the best reproduction available from the original 
submission. 


Produced by the NASA Center for Aerospace Information (CASI) 



N79-18210 


(NASA-CR-161 131) DIODE STEP STRESS PROGRAM 
FOR JANTX1N5415 Final Report (DCA 
Reliability lab. , Sunnyvale, Calif.) 39 p 
HC A03/HF A0 1 CSCI 09A 

G3/33 


Onclas 

14165 


DIODE 

STEP STRESS TESTING PROGRAM 

MSFC/NASA CONTRACT NUMBER 
NAS8-319 1 * 1 * 


FINAL REPORT 
FOR 

JANTX 1N5415 


JANUARY 1979 


P repared 
For 


GEORGE C. MARSHALL SPACE PLIGHT CENTER 
NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

Marshall Spaca Flight Cantar, Alabama 35812 


DCA RELIABILITY LABORATORY 

SPECIAL PRODUCTS DIVISION 
975 BENICIA AVE 
SUNNYVALE, CALIFORNIA 9*086 





t 

J 


JANTX1N5415 


FOREWORD 


This report is a summary of the work performed on 
NASA Contract NAS8-31944. The investigation Was 
conducted for the National Aeronautics and Space 
Administration, George C. Marshall Space Flight 
Center, Huntsville, Alabama. The Contracting 
Officer's Technical Representative was Mr. F. 
Villella . 

The short-term objective of this preliminary study 
of transisters, diodes, and FETS is to evaluate 
the reliability of these discrete devices, from 
different manufacturers, when subjected to power 
and temperature step stress tests. 

The long-term objective is to gain more knowledge 
of accelerated stress testing for use in future 
testing of discrete devices, as well as to 
determine which type of stress should be applied 
to a particular device or design. 

This report is divided as follows: description of 
tests, figures, tables, and appendix. 
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INTRODUCTION 

DC A Reliability Laboratory, under Contract 
NAS8-31944 for NASA/Marshall Space Flight Center, 
has compiled data for the purpose of evaluating 
the effect of power/temper ature step stress when 
applied to a variety of semiconductor devices. 
This report covers the diode JANTX1N5415 
manufactured by SEMTECH and MICRO SEMICONDUCTOR. 

A total of 48 samples from each manufacturer were 
submitted to the process outlined in Table 1. In 
addition, two control sample units were maintained 
for verification of the electrical parametric 
testing . 

TEST REQUIREMENTS 
Electrical 

All test samples were subjected to the electrical 
tests outlined in Table 2 after completing the 
prior power/temperature step stress point. These 
tests were performed using the Fairchild Model 600 
High-Speed Computer-Controlled Tester. Additional 
bench testing was also required on the devices. 

Stress Circuit 

The test circuit shown in Figure 1 was used to 
power all the test devices during the power/temper- 
ature stress conditions. The voltage was set by V F 
and the current was varied in order to comply with 
the specified power rating for the device. At 
least one of the devices was subjected to maximum 
rated power (MRP) . All remaining devices were 
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2.3 


2.4 


2.5 


subjected to no less than 90% of MRP. See Figure 1 
for load resistance ‘values and voltages. 

Group I - Power Stress 

Thirty-two units, 16 from each manufacturer, were 
submitted to the Power Stress Process. The diodes 
were stressed in 500-hour steps at 50, 100, 125, 
150 and 175 percent of maximum rated powei (MRP) 
for 2500 hours or until 50% or more of the devices 
in a sample lot failed.* Electrical measurements 
were performed on all specified electrical 
parameters after each power step. See Ta- 
ble 1. (*See Notes at end of text.) 

Group II - Temperature Stress I 

Thirty-two units, 16 from each manufacturer, were 
submitted to the Temperature Stress I Process. 
Group II was subjected to 1600 hours of stress at 
maximum rated power in increments of 160 hours. 
The temperature was increased in steps of 25°C, 
commencing at 75°C and terminating at 300°C or 
until 50% or more of the devices failed.* Electri- 
cal measurements were performed on all specified 
electrical parameters after each temperature step. 
See Table 1. 

Group III - Temperature Stress II 

Thirty-two units, 16 from each manufacturer, were 
submitted to the Temperature Stress II Process. 
Group III was subjected to 11? hours of stress at 
maximum rated power in increments of 16 hours. The 
temperature was increased in steps of 25°C, 
commencing at 150°C and terminating at 300°C or 
until 50% or more of the devices in a sample lot 
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failed.* Electrical measurements were performed 
on all specified electrical parameters after each 
temperature step. See Table 1. 

DISCUSSION OF TEST RESULTS 


3.1.1 


Group I - Power Stress 


Semtech . The Semtech sample lot completed 550 
hours of Group I Testing at which point 50% of the 
lot failed. The lot continued processing an 
additional 700 hours and had three more failures. 
The first failures occurred 150 hours into the 50% 
MRP step. Serial numbers 7387, 7388, 7389, 7391 
and 7392 failed due to excessive I R leakage. The 
next failures occurred 250 hours into the 50% MRP 
step. Serial numbers 7390 and 7393 failed due to 
excessive I R leakage. Serial numbers 7388 and 7389 
had remained in the testing and became visual 
rejects. (See Note B, Table 8). The next failure 
occurred 50 hours into the 100% MRP step. Serial 
number 7363 was a visual catastropic reject. The 
next failure occurred 500 hours into the 100% MRP 
step. Serial number 7362 failed due to excessive 
*R leakage. The next failures occurred 250 hourrs 
into the 125% MRP step. Serial numbers 7366 
and 7367 were visual rejects. (See Note B, 
Table 8.) Typical characteristics of this lot's 
performance were: 

1) The mean value for *R changed 349. 8nA 
from an initial mean of 33.40nA to a final 
mean of 382. 2nA. 

2) The mean value for V F1 changed 
17.00mV from an initial mean of 1.268V to 
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a final mean of 1. 285V. 

< V 

3) The mean value for F2 changed 
4.100mV from an initial mean of 928. 2mV to 
a final mean of 932. 3mV. 

The control units for this sample lot remained 
constant throughout the entire Group I Testing. 

3.1.2 Micro Semiconductor . The Micro Semiconductor 

sample lot completed the entire 2500-hours of 

* 

Group I Testing with four catastrophic failures. 
The first failures occurred 500 hours into the 
150% MRP step. Serial numbers 7419, 7420 and 7421 
were visual rejects. (See Note B, Table 8). The 
last failure occurred 25 hours into the 175% MRP 
step. Serial number 7425 failed due to excessive 
I R leakage. Typical characteristics of this lot's 
performance were: 

1) The mean value for I R changed 90.60nA 
from an initial mean of 466. 6nA to a final 
mean of 376. OnA. 

2) The mean value for V F1 changed 
lO.lOmV from an initial value of 921. 5mV 
to a final mean of 911. 4mV. 

3) The mean value for V F2 changed 
2.700mV from an initial mean of 764. 8mV 
to a final mean of 762. lmV. 

The control units for this sample lot remained 
constant throughout the entire Group I Testing. 



3.1.3 


Statistical Summary - Group I . Table 4 outlines 
the results of Group I - Power Stress Process for 
each of the three electrical parameters and all 
measurement points for both Semtech and Micro 
Semiconductor . 
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3. 2 Group II - Temperature Stress I 


3.2.1 Semtech . The Semtech sample lot completed 160 
hours of the Group II Testing before the lot was 
stopped because of a 50% failure rate. The 
failures occurred 160 hours into the 75°C-tempera- 
ture step. Serial numbers 7395, 7396, 7397, 7398, 
7399, 7400, 7401 and 7402 failed due to excessive 
■^R leakage. Typical characteristics of this lo* ' s 
performance were: 

1) The mean value for I R changed 2.712mA 
from an initial mean of 24.14nA to a final 
mean of 2.171mA. 

2) The mean value for V F1 changed 

300. OyV from an initial mean of 917. LmV to 
a final mean of 916. 8mV. 

The control units for this sample lot remained 
constant throughout the entire Group II Testing. 

3.2.2 Micro Semiconductor . The MSC sample lot completed 
the entire 1600 hours of Group II Testing with no 
catastrophic failures. Typical characteristics of 
this lot's performance were: 

1) ) The mean value for *R changed 
3.926 pA from an initial mean of 280. 7nA 
to a final mean of 4.207WA. 

2) The mean value for V F1 changed 
2.400mV from an initial mean of 906. 2mV 
to a final mean of 908. 6mV. 

3) The mean value for V F2 changed 
4.700mV from an initial mean of 767. 9mV 
to a final mean of 763. 2mV. 

I The control units for this sample lot remained 

* constant throughout the entire Group II Testing. 

I 
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3.2.3 


3.3 

3.3.1 


Statistical Summary - Group II . Table 5 of this 
report outlines the results of Group II - 
Temperature Stress I for each of the three 
electrical parameters and all of the measurement 
points pertaining to both Semtech and Micro 
Semiconductor . 

Group III - Temperature Stress II 

* 

Semtech . The Semtech sample lot completed the 
entire 112 hours of Group II Testing with seven 
catastrophic failures. The first failures occurred 
16 hours into the 150°C-temperature step. Serial 
numbers 7404, 7405, 7406, 7407, 7409 and 7410 
failed due to excessive ^ R leakage. The next 
failure occurred 16 hours into the 175°C- tempera- 
ture step. Serial number 7408 failed due to 
excessive * R leakage. Serial number 7376 was 
reported missing 16 hours into the 200°C- tempera- 
ture step. Typical characteristics of this sample 
lot's performance were: 

1) The mean value for *R changed 165. 8nA 
from an initial value of 19.52nA to a final 
mean of 185. 3nA. 

2) The mean value for V F1 changed 
12.00mV from an initial mean of 1.276V to 
a final mean of 1.264V. 

3) The mean value of V F2 changed 7.200mV 
from an initial value of 938. lmV to a final 
value of 930. 9mV. 

The control units for this sample lot remained 
constant throughout the entire Group III Testing. 


3.3.2 Micro Semiconductor. The MSC sample lot completed 
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the entire 112 hours of Group III Testing with no 
catastrophic failures. Typical examples of this 
lot's performance were: 

1) The mean value for I R changed 44.20nA 
from an initial mean of 279. 6nA to a final 
mean of 323. 8nA. 

2) The mean value for V F1 changed 
3.800mV from an initial mean of 936. ImV to 
a final mean of 939. 9mV. 

* 

3) The mean value for V F2 changed 
2.700mV from an initial mean of 781. OmV to 
a final mean of 778. 3mV. 

The control units for this sample lot remained 
constant throughout the entire Group III Testing. 


3.3.3 


l 


Statistical Summary - Group III . Table 6 outlines 
the results of Group III - Temperature Stress II 
Testing, for each of the electrical parameters and 
all of the measurement points for both Semtech and 
Micro Semiconductor. 


4.0 FINAL DATA SUMMARY 

Table 7 statistically summarizes the change in the 

mean value from the zero-hour data to the final 

data. The graphs of Figures 2 and 4 plot the 

cumulative percent failures versus the temperature 

l stress level for Group II - Temperature Stress I, 

and Group III - Temperature Stress II. The graphs 

I of Figures 3 and 5 plot the time step for Group II 

* (160 hours) and Group III (16 hours) versus the 

T T 

temperatures 1 and 2 calculated from Figures 2 
I and 4. Tables 8 and 9 summarize the failures 

encountered for all three stress groups. The 
| failures are separated into two categories: 

I 

L 
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catastrophic failures in Table 8 and parametric 
failures in Table 9. The data from Table 8 were 
used as a source for the graphs in Figures 2 
and 4. Figures 2 and 4 were used as a source for 
the graphs in 3 and 5, respectively. Junction 
temperature is plotted on an inverse hyperbolic 
scale. 

5.0 CONCLUSIONS 

* 

While the Semtech sample lots suffered large 
failure rates in all three stress tests, the Micro 
Semiconductor sample lots experienced no failures 
in the Group II and III Testing and only four in 
the Group I Testing. 

There were two types of failures throughout all 
three stress tests for both manufacturers. One was 
a visual catastrophic reject. The failures were 
still within the electrical limits of the test 
when they became visual failures due to a loss of 
an external lead. 

The second type of failure was the reverse bias 
leakage. The main cause of this failure was the 
conductive external paint on the diodes. When the 
continuity of the paint was interrupted by means 
of sandpaper, the reverse leakage fell to 
acceptable levels. 

A complete plot showing cumulative failure 
distribution and activation energy for Semtech 
could not be extrapolated due to an early 
excessive failure rate in the Group II Testing 
(Figures 2 and 3) . A plot for the Micro Semiconduc- 
tor lot could not be plotted due to an absence of 
failure points in the Groups II and III Testing 
(Figures 4 and 5). 
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A broken circle around a marked point on the graph 
indicates a freak failure not calculated as part 
of the regression line. A solid circle around a 
marked point indicates an isolated main failure 
point. The regression line was calculated using 
the least squares method. 

The activation energy was calculated from the 
formula: «• 




Where: tj = step of Group II - Temp Stress I = 160 h rs . 

1 2 = step of Group III - Temp Stress II = 16 h rs . 

Tj = temperature in °C of 16$ failure for Group II. 

T^ = temperature in °C of 16$ failure for Group III. 
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NOTE: 

* Conditions for failure: 

A) Open or short 

B) Leakage exceeds the maximum limit by 100 times 

C) Other parameters exceed MIL limits by 50% or more. 
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SWITCHING DIODES 



R ! = lv /j ± 1% 

P , = IE 
d 


FIGURE 1 

Power/Temperature Stress Circuit 
for JANTX1N5415 


SEMTECH JANTX1N5415 


JANTX1N5415 
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12 5 10 1620 30 40 50 60 70 80 90 95 98 99 99.5 99.9 

CUMULATIVE PERCENT FAILURES (%) 

FIGURE 2 

Cumulative Percent Failures Versus Junction Temperature, Semtech 
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TIME (HOURS) 

FIGURE 3 

Time Steps Versus Junction Temperature, Semtech 
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TIME (HOURS) 

FIGURE 5 

Time Steps Versus Junction Temperature, MSI 
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TAHLE 1 

TEST FL <W DIAGRAM 

INITIAL 

ELECTRICAL 

TESTS 

Per Table 2 


Non-Operat i ng 
Control Group 


Power Stress 
T a = 25°C 


( 16 )* 


Temperature Step 
Stress 1 
100 Percent MRP 


Note 3 


( 16 )* 


Temperature Step 
Stress I I 
100 Percent MRP 


Note A 


0.50 MRP 
500 Hours 


Note 1 


T A " 75 ° c 
t = 160 Hours 



1 .0 MRP 
500 Hours 


Note 1 


T a = 100°C 
A 

t = 160 Hours 


T a = 1 75°C 
t = 1 6 Hours 


1 .25 MRP 
500 Hours 

Note 2 


T a = 125°C 
t = 1 60 Hours 


T a = 200° C 
A 

t = 1 6 Hours 


1.5 MRP 
500 Hours 

Note 2 


25°C Steps 


25°C Steps 


1-75 MRP T = 300°C T a = 300°C 

500 Hours A A , 

t = 160 Hours t = 16 Hours 

Note 2 

’■Quantity per manufacturer (Semtech and Micro Semiconductor) 

NOTES: 

1) Electrical measurements per Table 2 were made at 50, 150, 250 and 500 hours. 

2) Electrical measurements per Table 2 were made at 10, 25, 50, 150, 250 and 500 hours 

3) Electrical measurements per Table 2 were made at the end of each 160 hours. 

A) Electrical measurements per Table 2 were made at the end of each 16 hours. 
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TABLE 2 

PARAMETERS AND TEST CONDITIONS 


SPEC. LIMIT I CAT. LIMIT 
MIN I MAX I MIN I MAX I UNITS 


100.0 pA 



_!_/ In addition, any open or short shall be considered catastrophic 


TABLE 3 

POWER STRESS BURN-IN CONDITIONS 



































NOTE 

FOR TABLES 
4 THROUGH 7 

The min imum/maximum initial and final 
data generally have an absolute accuracy 
of +1% of the reading and + one digit 
except for readings greater than 9.99mA 
which have an absolute accuracy of +2% 
of the reading and + one digit. The data 
also have a resolution for four digits. 
The standard deviations, means, delta 
means, and average means are, therefore, 
valid indicators of trends over time and 
temperature, excepting the minor 
statistical computer error of supplying 
a constant number of significant digits. 
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(continued on second sheet) 
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(2)20-0081# WJOJ VDQ 


NOTE: Catastrophic reject (s) removed from data after this point 






































u~l 


X 



r 


i 


in 


CQ 

< 








JANTX1N54 1 5 


w 


< 

E-i 

C 

Q 


cfl 

cn 

W 

s 

E-i 

c/3 


Or 

S 


u 

Eh 


g. 

D 

O 

0 $ 

u 








rH — 

i 












/— N 






> 






> 

> 

> 

> 

> 

> 

> 

> 

> 






> 



/-N 

T5 



> 

> > 

6 

m 





> 

o 

£ 

o 

6 

O 

6 

o 


£ 

o 

B 

o 

a 

o 


o 

o 

> 

> 

> 

a 



CD 



6 

g a 

ON 





O 

o 

o 

o 

o 

o 

o 

o 

o 

o 


o 

B 

B 

B 

00 



C f ) 

c_> 


o 

O ON 

CO 





r-H 

<r 

CN 

ON 

r—H 

m 

f'- 

NO 

oo 



o 

O 

O 

CN 

r-H 


> 

rH 

CO 


• 

• • 

• 





• 

• 

• 

• 

• 

• 

• 

• 

• 

• 


CO 

• 

• 

• 

• 


CN 

3 

a 


o 

oo 

m 





o 

cn 

•— H 

CO 

o 

m 

<r 

o 


<r 



<r 

CO 

CO 

m 


• 

Cu 



nO 

vo 






1 

1 



1 

i 

l 

1 

l 

i 



m 

I-". 

NO 



r-H 

4-J 




r» r>- 



















































2 

ss 











Q 
















M 












w 
















X 






t> 














“7 









< 



> 

> > 

a 





> 

p- 










CJ 

> 

> 

> 

B 


> 

CN 

a 


e 

g 6 

o 





B 

O 










o 

E 

d 

B 



nO 


w 


O 

<5 

ON 





o 

H 










m 

o 

00 

CN 


• 

II 

CO 


• 

• • 

• 





• 

cn 











• 

• 

• 

• 


ii 




r—H 

O 

r— t 





o 












r-H 

o 

NO 

r—H 


CN 

O 



m 

00 *-H 






o 

CQ 








\ 



m 

oo 

r—H 



Uh 




00 

ON ON 







O 








7 



oo 

ON 

ON 



> 











1 

















✓ — s 






> 





> 

> 

> 

> 

> 

> 

> 

> 

> 

£> 






> 


X 






B 





i 

B 

B 

E 

B 

B 

B 

£ 

E 

B 






B 






> 

> > 

r-H 





o 

o 

o 

o 

o 

o 

o 

o 

o 

o 


u 

> 

> 

> 

r>- 




CJ 


ddd 






o 

o 

o 

o 

o 

o 

o 

o 

o 

o 


o 


B 

m 

• 



CO 


CN 





CO 

NO 

CN 

CN 


r-H 


NO 

CO 



o 

NO 

r—H 

4J 

> 


a 


• 

• • 

• 





• 

• 

• 

• 

• 

• 

• 

• 

• 

• 


o 

• 

• 

• 

• 

c 

m 




*— < 

O NO 

ON 





m 

CO 

NO 

oo 


r-H 

r-H 

<r 

o 

CN 


CO 

<r 

CN 

oo 

ON 

•H 

• 

T3 



ON 

co o 


















ON 

CO 

o 


O 

r—H 

CD 



00 

ON ON 


















oo 

ON 

ON 


CL 


U) 






















































W 

2 

2 


























•H 

M 

eu 










> 

n 















X. 





> 

> > 

> 





P 

w 

Oh 











> 

> 

> 

> 






o 

o — < 

fi 





5 











o 

o 

n- 

B 


> 

< 

A 


m 

— < nO 

in 





o 

CL 










CJ 

<r 

CN 

NO 


u 

nO 

on 

W 


r-H 

<r cn 

oo 





o 

o 










o 

r-H 


CN 

r—H 

0 

• 


CO 


• 

• • 

• 





• 

H 










m 

• 

• 

• 

• 

u 

II 

II 



r—H 

r—H r—H 

o 





NO 

cn 











r H 

•-H 

r—H 


14H 







00 




















00 

CO 


Lh 

hH 











0B 








^ 








> 


















7 





















.n 















■u 


























“““ 


C3 





















< 





< 

< 

T3 







< 





< 

< 

< 

< 

< 

< 

< 

< 

< 





< 

J- 

j. 






< 


c 





c 

c 

c 

c 

c 

e 

C 

u 

c 

NO 



< 

Zl 


co 

B 





c 

00 





o 

o 

o 

o 

o 

o 

o 

o 

o 

Cn| 


u 

2 

o 

O 

ON 

O 



CJ 


o 

o r- 

nO 





r>» 


NO 

ON 

o 

oo 


CO 

f-H 

ON 


o 

O 

CN 

CN 

m 

u 



CO 


• 

• • 

• 





• 

• 

• 

• 

• 

• 

• 

• 

• 

• 


o 

• 

• 

• 

• 

14H 



a 


co 

CO o 

in 






CN 

CO 

ON 

ON 


oo 

CO 

CO 

CO 


o 

r-H 

CN 


co 






on 

r-H 00 

ON 





r—H 

CN 

CO 

m 

r-H 

r—H 

m 

r—H 

NO 



CO 

in 

r-H 



no 





•— « 

NO CN 






1 


1 

i 

1 




NO 




CO 




QJ 




























> 




























O 

N— ✓ 












Q 















§ 

< 

> 





< 






u 












<s 


U 





























H 

m 



c 

n c 

o 





CN 

a, 











C 

o 

CN 

CN 






O 

o <r 

00 





r-H 

o 










u 

o 

CO 

r—H 


'J) 

II 

n 

a 


'lD 

00 — • 

m 





r- 

H 










o 

in 

NO 


ON 

N— ' 



w 


• 

• • 

• 





• 

C/D 










m 

• 

• 

• 

• 

4J 

X 

X 

CO 


nO 

CO <J- 

oo 





CN 












oo 


CN 

CN 

U 

M 

> 



r—H 

m cn 






■K 

CQ 











r-H 




OJ 





















— 7 



































CD 











/—v 


























_l 


< 

H 

U 

C.D 

CJ 

u 

CJ 

CJ 

u 

u 

u 

CJ 







O 

•H 









<£ 


N-' 

o 

O 

o 

o 

o 

o 

o 

o 

o 

o 


/*s 





X 









z 



m 

o 

m 

o 

m 

o 

m 

o 

m 

o 


< 





CL 











fc 


o 

CN 

m 


o 

CN 

m 


o 


H 





O 



o 






U- 

LU 

w 


r-H 

r-H 

f-H 

r-H 

CN 

CN 

CN 

CN 

co 







Vh 

i-t 

co 

CO CO 

““ 

< 




< 


ZD 

H 












_ 





cn 

Cd 
LU 
1 — 
LU 

s: 

< 

Cd 

zt- 
o —• 

— i _J 
Q 

z a 
oz 

1— 

< 

o 

Li. 

h- 

i- 

< 

Q 

_J 

< 

*—* 

LU 

_l 

< 

> 

Z 

LU 

rj 

-J > 
< LU 

> Q 

X <Q 

i- 

< 

Q 

21 

Cd 

o 

H 

_l 

< 

HH 

1- 

_j 

< 

> 

z 

< 

LU 

cn 

p£ 

X 

X 

o 

o 

o 

o 

o 

O 

o 

o 

O 

o 

< 

h- 

< 

Q 

_l 

NAL TEMF 

N VALUE 

LU 

ID 

-J 

< 

> 

X 

z 

c 

D DEV 

■U 

CC3 

u 

LLJ 

H 

<£ 



*-— • 

< LU 1— 

LU 



< 

NO 

CN 

00 


o 

NO 

CN 

00 

<r 

o 

*£. 

— 

r-H 

<r llj 

h- 

0 

CL 

CJ < 

o 

►H 

Z 

2 : 

s: s; cn 

H 

Z 


<1 

H 

O 

H 


CO 

<r 

NO 

00 

ON 

r—H 

r-H 

CN 

r—H 

<r 

r-H 

NO 

r—H 




21 

2 : 

CO 

zj 

•K 


I-008T lu-xoj VOCJ 


L 















JANTX 1 N 5415 


T3 

<U u 

cn c/3 

- * 

PH 


> 

e 

> > > <r 
e e b r-i 

O O O U~> 

O iH LO 
on oo 


> > > > > > 
B e > e b b e 

O O 6 0 0 0 0 

0 o o o o o o 

ON ON <J" f—< r>. f-H N 

on <r o no on cn 

1 I —i I l I l 


> 

B 

> > > — i 

B B B ^ 
ooruo 

vo vo oo m 
vO 00 P'* 
r — i — . r — 


<^h 2 

I W 

ii C/J 


> 

> > > B 
B Jj B oo 
oo^o 

00 P 00 o 

N 0> 1*1 -J 
OO W ON 


6 6 > > > > B 

O O & 6 B BO 

o o <5 o o o o 

CO CT\ 00 <r VD VO csl 

vo »£> o a\ o o r-- 

1 i * — • • — • • — i *— * I 

I l I I 


u > 

0 > > > 6 

O B B B O 

O OO OMO 
CO • • • • 

f'- CT\ O CN 

<y\ co -a- 

OOP O' 


> 

> > > B 

J E B 
O —> 'O 


> > > > > 

B B > B > E B 

O O BO BOO 

o o o o o o o 

O 00 CO 00 O O' 00 


> 

> > > B 
B B B O 
o o ai <r 


m 

f-H 

TD 

(1) 

W 

r— 1 


911 

972 

936 

nO 

f-H 

<r 

1 

f 

f-H 

00 

1 

O 

f— H 
1 

<r 

1 

CO 

CO 

<r 

f— H 

ON 

976 

939 

vO 

r-H 


D 


















Li 

Ph 


















M 



















2 



> 

> 

> 

> 

> 

> 

> 

> 

> 

> 

> 


> 

> 

> 

> 


< 


O 

0 

nO 

B 


B 

B 

B 

B 

£2 

B 

u 

O 

0 

<r 

E 

> 

ON 

s 


00 


nO 

0 

O 

O 

O 

O 

0 

O 

0 

O 

O 

vD 


NO 


w 

f-H 

CO 

CN 

NO 

0 

O 

O 

O 

O 

0 

O 

0 

f— H 


CN 


• 

II 

CO 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

0 

• 

• 

• 

• 

II 



r-H 

f— H 

•-H 

<*■ 



r-H 


CN 

<r 

CN 

CO 

r-H 

f-H 

f-H 

CN 

f— H 







CO 

CN 

CN 

CN 

•-H 

CN 

t-H 





00 

pH 

M 










1 









< < C H 

C C C CO 
O O nO ON 

ON <T On O 

O •— « vO 
CM MJ- CN 


< < < < 
< c c < < c c 
coo c coo 

CO 00 CO CO h vO M 

co oo n ro co m <r 

cn ici co f'' <r 



< 

u 

< < < c 

0 

C C C 

0 

O O 00 —• 

0 

• • • • 

CO 

00 00 CO \D 


-} M 3 (M 1/1 


CN <f CO 


< 

< < < C 
C C C 00 
O O CM CN 
in Mn m 

cn n cn m 
i— H CO 


< < c < < < < 

1 C C C C 

CN in 00 vf N 00 00 

co n cn co o ' s n 

N O CN CO O h vO 

CN m CN *-h f-H f-H 

* -K 


o < < 

°o c§5 

o • . 

co O'? 


no oo m 
•—I co — I 


co co co 
ca zl- 
lu o — ■ 
h- — s: 


< Q 


o 

“ < 

H LU UJ 

< <33 

° « -I _| > 

— < < LU 

^ > > Q 

. < Z 

t - z X <TQ 

5 *- " < Uh- 

o ^ S Z w 


DC. 

LU 

t 5 


u o o u u u u 

o o o o o o o 

o m o uo o uo o 

1/1 O O Cl Id N O 

H rt Cl CM N N Cl 


vO Cl 00 -J O lO CM 
—I CO ~3- 'O 00 OM — I 


Q. 

2: LU UJ 

2 LU 3 3 > 

< •“ d -J UJ 

ro < < q 

d 2 Z X < Q 

< — •— • < LU h- 

z ll_ s; s 5 ; co 


T-OOBT mjoj V 0 Q 


Catastrophic reject (s) removed from data after this point. 
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NOTE: Catastrophic reject (s) removed from data after this point. 




































































































































































































































































































Date 1 December 1978 


j / M 2CN242-14A p /fl 1N5415 MFR SEMTECti 


F AILURE VERIFICATION; 

— _ Limit : 

lOOyA Max. 


S/N 

PIV 

-volts- 

h* 

50 V.dc 

V p @ 

dc 

INITIAL 
REJ. AT TEST 
SEQUENCE NO.j 

INITIAL 
REJ. FOR: 

7363 

380 

< O.lvA 


11 (100% MRP 
550 Hrs. ) 

Lesd off 

7366 

330 

< 0. lyA 


27 (125% MRP 
1250 Hrs.) 

Lead off 

7392 

400 Uns, Inv 

llOyA 


05 (50% MRP 
150 Hrs.) 

Lead off 








VISUAL INSPECTION 


All three Semtech samples have lost their external paint. 

S/N 7363 and 7366 have a detached external lead (see Figure A-l) . 
S/N 7392 has cracked glass (see Figure A-2) . 


*^FE trace present. Cannot meet stated test conditions. (Leaky) 
** h FE trace very leaky. 

D=drift H=hysteresis Inv=inver sion R=resistive S=soft Uns=unstable 
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Da t e ( ___^_December_^978^ 

J/N 2CN242-14A P/N _ 1N5415 MFR MICRO SEMICONDUCTOR 

FAILURE VERIFICATION: 

Limit : 


lQQuA Max 


S/N 

PIV 

-volts- 

I @ 

F *- 

50 V.dc 

‘ < 

CL 

O 

INITIAL 
REJ. AT TEST 
SEQUENCE NO.| 

INITIAL 
REJ. FOR: 

7419 

80 

< 0. IpA 


41 (150% MRP 
2025 Hrs . ) 

Lead off 

7420 

78 

< 0.2pA 


41 (150% MRP 
2025 Hrs.) 

Lead off 

7421 

98 

< 0. IpA 


41 (150% MRP 
2025 Hrs.) 

Lead off 








INTERNAL VISUAL INSPECTION 


All three Micro Semiconductor samples have lost their external paint and have a detached 
external lead (see Figure A-3) . 


*^FE trace present. Cannot meet stated test conditions. (Leaky) 
** h FE trace very leaky. 


D=drift H=hysteresis Inv=inver sion R=resistive S=soft Uns=unstable 
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CONCLUSIONS 

All of the samples except Semtech S/N 7392 were 
still within the electrical limits of the MSFC 
test when they became visual failures due to loss 
of an external lead. These structural failures 
were caused by exceeding the thermal design limits 
of the parts. 

Semtech S/N 7392 exhibits instability and surface 
inversion due to moisture and other impurities 
which entered through the cracked glass. 


I 
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OF t- 


JANTX1N5415 



FIGURE A-l 

S/N 7366. Typical Semtech Sample 
With Detached Lead, 10X. 



FIGURE A-2 

S/N 7392, Semtech Sample 
Showing Cracked Glass, 10X. 
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FAILURE ANALYSIS 


J /M 2CN242-14B p / N 1N5415 MFR 


Date 1 December 1978 


SEMTECH 




FAILURE VERIFICATION; 

Limit : 


lODnA Max 


S/N 

PIV 

-volts- 

h* 

50 V.dc 

v F 0 

dc 

INITIAL 
REJ. AT TEST 
SEQUENCE NO . \ 

INITIAL 
REJ. FOR: 

7397 

*R = 4 OK 
** 425 

> 1mA 
<0. IpA 


03 ( 7 5°C 
160 Hrs.) 

I R 

7399 

*R = 50K 
** 380 

> 1mA 
<0. IpA 


03 (75°C 
160 Hrs.) 

X R 

7401 

*R = 800K 
** 375 

>50pA 
<0. lpA 


03 (75°C 
160 Hrs.) 

X R 








VISUA L I NSPECTION 

No visual anomalies were present. 


CONCLUSION 

These Semtech samples failed the reverse bias leakage test because of conductive external 
paint. When the continuity of the paint was interrupted by means of sandpaper, the reverse 
leakages fell to acceptable levels (see Figure B-l) . 

The glass on these samples was not hygroscopic as seen on previous Semtech samples. 


* Resistive leakage is due to conductive external paint. 

** These readings were taken after interrupting the paint 
conductive path. 


I *!?FE trace present. Cannot meet stated test conditions. (Leaky) 
** h FE trace very leaky. 


D=drift H=hysteresis Inv=inversion R=resistive S=soft Uns=unstable 
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